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Women’s health in exercise and aging: What do we know?Recent articles published in Nature point out how sex bias,
primarily concerning male-exclusivity, in biological research
result in misleading and ambiguous science.1e4 For example, the
majority of animal studies published in academic journals used
only males, while only very limited studies were investigated in
females or both sexes. The consequences of such male-favored
sex bias in biomedical studies had lead to a huge cost in the
biomedical industry including drug development. Between 1997
and 2001, eight out of 10 prescription drugswerewithdrawn from
themarket by theUSFDAbecause they showedmore side effects
for women than men,1,2,5e8 since there are no sex-based equal
opportunity requirements for phase II clinical trials. Indeed,many
scientific foundations and professional journals have started to
request sex justifications for research grants and manuscript
publications due to the high prevalence in male-favored partici-
pant research.9e11 Equal opportunity sex-based analysis in
research will not only save us from errors, but also lead to new
discoveries for better treatments, prevention of disease, and
developing sex-specific approaches in public health related
applications.
Sex differences in exercise have been well documented in
both human and animal studies. While extensive literature
showed that the sex differences in learning and memory started
from an early stage of neuronal development and lasts through an
entire lifespan, little is known about how much sex-based
biology contributes to elite athletes in various sports. In this
special issue ofWomenandExercise inHealthAging for Journal
of Sport and Health Science (JSHS), we have included a total of
eight articles. Among these, there are four review articles12e15
and four original research reports16e19 that covered two major
topics: (1) sex differences in brain functions, and (2) exercise-
and age-related women’s health as shown in Fig. 1.
In this special review by Dr. Li12 from the Roskamp
Institute, USA, a comprehensive overview of the sex differ-
ences in brain function and cognitive activities are presented.
In the review article, she not only included biological mech-
anisms of male- and female-type cognitive behaviors in young
and old individuals, but also highlighted the role of sex-favorPeer review under responsibility of Shanghai University of Sport
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growing literature in exercise as an effective prevention and
treatment option for drug addiction, Dr. Zhou and his col-
leagues13 from Shanghai University of Sport, China, high-
lighted the importance of sex differences in drug abuse and
effectiveness of exercise intervention in a review article with
more than 100 cited publications. We hope these two review
articles will deliver an important message stating that sex
plays a significant role in our life whether in normal healthy
individuals, elite athletes, or individuals with physical/mental
disorders.
A major topic in this special issue is exercise and aging in
women with a total of six manuscripts covering studies of fe-
males at young/adult, menopausal, and old ages. Dr. Zhao and
her colleagues16 from Shanghai University of Sport, China,
investigated the effect of energy intake on prevention of exercise-
associated menstrual dysfunction in young adult female rats and
showed that glucose and oligosaccharide intake can normalize
the menstrual cycle by restoring the follicular subcellular
structure, and reversed the exercise-induced reduction of ovary
sex hormones in rats. Moreover, Dr. Chaudhari and her col-
leagues17 fromUniversity ofNorth TexasHealth Science Center,
USA, have studies showing that antioxidant supplementation,
moderate exercise, or the combination of both treatments could
ameliorate cognitive performance in young adult mice and the
apolipoprotein (APOE) genotype, as well as sex, could influence
the functional outcomes of the treatments. In conclusion, they
found that exercisewas themost effective treatment in improving
cognitive function in both genotypes and sex, while antioxidants
seemed to be effective only in the APOE4.
There has been an increase in research pertaining to health
concerns in menopause as well. Studies showed that prema-
turely menopausal women might have higher risks of dementia
and other neurological diseases.20 In this issue, we have also
included an original research article by Dr. Scott and
her colleagues18 from Georgia Regents University, USA,
regarding discovery of the critical role of brain estrogen in
early surgical menopause females. Their studies not only
partially explained the enhanced risk of dementia and mor-
tality from neurological disorders in prematurely menopausal
women, but also timely initiation of estrogen therapy to yield
maximum neurological benefit, another age-related health
issue is obesity in women. Research reported by Dr. Wiklund
and her colleagues19 from University of Jyva¨skyla¨, Finland,ng by Elsevier B.V.Open access under CC BY-NC-ND license.
Fig. 1. A summary of research topics in the special issue of Women and Ex-
ercise in Health Aging.
154 R. Liinvestigated effects of weight loss and regular aerobic exercise
on energy metabolism in pre-menopausal women. They
demonstrated that small weight loss does not produce
measurable health benefits in obese women. However, short-
term regular aerobic exercise can improve glucose and lipid
metabolism.
Aging is associated with physiological declines, notably a
decrease in bone mineral density and lean body mass, with a
concurrent increase in body fat, and central adiposity. While
physical activity has long been associatedwith the attenuation of
age-associated physical decline, Drs. Kendall14 from Georgia
SouthernUniversity,USA, andBrady15 fromUniversity ofNorth
Carolina, USA, provided excellent reviews on how to maintain
adequate levels of physical activity or physical training during
aging to increase longevity and reduce risk for age-related
chronic diseases, specific to women based on current research.
In summary, we have included the publications with focus
of sex differences in brain function and women’s health
research around the world. I hope these outstanding articles
can promote an awareness of sex-specific impact in biology
and behavioral science and trigger further investigation of sex-
specific research in public health, particularly for women.References
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